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Figure S1, Related to Figure 1.  Characterization of transitional and early-stage iPS cells
(A) Heatmap of OSKM transgene expression, as determined by single-cell RNA-seq.  RPKM, 
reads per kilobase per million mapped reads.  dox, doxycycline.  (B) Flow cytometry analysis of 
SSEA1 expression.  (C) Phase contrast and fluorescent images of early-stage iPS cell colonies 
stained with anti-SSEA1 and single-cell isolation using micromanipulation.  (D) Phase contrast 
image of an individual iPS cell colony seeded by a single cell sorted into 96-plate format and 
relative single-cell cloning efficiencies of ES and early-stage iPS cells.  
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Figure S2, Related to Figure 2.  Self-organizing map (SOM) and oocyte SOM components
(A) A gene is clustered according to the minimum distance of its expression vector from 
prototype vectors assigned to units in a 2D grid.  Initial vectors can be chosen in a variety of 
ways.  In this work, they are initialized by mapping the first two principal components of the
data onto the grid.  Training proceeds by incrementally moving each prototype toward input 
vectors that map near it, using a weighting that decreases with map distance from the best 
matching unit (BMU).  The trained SOM consists of prototypes adapted to input data and 
exhibits spatial organization of units in larger-scale clusters across the grid.  Colorbar 
represents log  transformation of normalized data vectors, where normalization is performed 
on a gene-by-gene basis by subtracting the vector mean and dividing by its standard deviation.  
(B) Single-cell ooycte transcriptomes depicted as individual components of the self-organizing 
map (SOM).    
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Figure S3, Related to Figure 4.  LncRNA regulation by pluripotency and germ cell factors
Genome browser ChIP-seq profiles of the Ladr49 (A), Ladr83 (B), Ladr86 (C), and Ladr91 (D)
lncRNA genes.  RPM, reads per million.
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Figure S4, Related to Figure 5.  Effects of Ladr knockdown on reprogramming efficiency
(A) Relative expression of lncRNAs in iPS cells transfected with control or Ladr-specific siRNAs, 
as determined by RNA-seq.  (B) Fold-change in the number of SSEA1+ iPS cell colonies in 
reprogramming cells transfected with control or Ladr-specific siRNAs.  
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Figure S5, Related to Figure 7.  Conserved lncRNAs and top lncRNA correlates of Oct4
(A) Heatmap of activated lncRNAs conserved in human, as determined by liftOver analysis and 
single-cell RNA-seq.  (B) Heatmap of lncRNA genes that correlate most highly (Pearson 
correlation) with Oct4 expression during the reprogramming time course, as determined by 
single-cell RNA-seq.  RPKM, reads per kilobase per million mapped reads.     
A
B
A B
RNA molecules per cell
Nu
m
be
r o
f c
ell
s
Rex1
50 100 150 200
20
40
60
80
00Rex1
Blimp1
Stella
Prdm14
Ea
rly
-s
ta
ge
 iP
S 
ce
ll
Early-stage
iPS cells
Blimp1
0
10
20
30
40
50
0
10
20
30
40
50
60
0
10
20
30
40
Rex1 low Rex1 high
RN
A 
m
ol
ec
ul
es
 / 
ce
ll
Stella Prdm14
Rex1 low Rex1 high Rex1 low Rex1 high
RN
A 
m
ol
ec
ul
es
 / 
ce
ll
RN
A 
m
ol
ec
ul
es
 / 
ce
ll
)LJXUH65HODWHGWR)LJXUH*HUPFHOOJHQHVDQG·2PHWK\OHGV51$VLQL36FHOOV
(A) Representative fluorescence image of a single early-stage iPS cell using 4-color smFISH. 
Scale bar,10 um.  (B) Histogram and box plots showing RNA molecules per cell for each 
indicated gene, as determined by smFISH.  Red cross symbols indicate outliers.  (C) Effective 
read counts (normalized reads) for piRNA pathway genes in indicated cell types, as determined 
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Figure S7, Related to Figure 7.  LncRNAs activated under “2i” conditions in iPS cells
Schematic illustration of “2i” experiments and heatmap of lncRNAs activated (>10 RPKM) in 
early-stage iPS cells cultured in “2i” conditions for 4-6 days, as determined by single-cell RNA-
seq.  RPKM, reads per kilobase per million mapped reads.     
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